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amend the specification as originally filed to include the ATCC Deposit infor«.ation for these 
molecules prior to issuance of the application. 

The examiner had also objected to the incorporation of embedded hyperhnks and/or other 
fonns of browser-executable code in the specification. All references to browser executable code 
have been removed by the amendroenis presented herein. 

to the Advisory Action, the Examiner objected to ihe changes a: page 29 since "no 
paragraph starts at line 29." Applicants respectfully submit that the amendments presented 
herein reflect the correct page and line numbers in the specification. 

In view of all the foregoing. AppUcants respectfully request that the Examiner reconsider 
and withdra>v ibc objections to the specification. 

Incorporation by Reference of Various Scientific Publications 
In the Final Office Action, the Examiner objected to the incorporation by reference of 
various scientific publications throughout the specification. The Examiner states that 

[t]he attempt to incorporate subject matter in to this application ic s na^e 1 rt 
hues 19-24, page I J, h„es 27-29) by reference to puKjo^'SV ' 

nTTi' TT^' "^"^^ ^''^'^ m\s\i^^ U.S. applications may be 

properly be [sic] mcoiporated by reference. 

Applicants respectfiUly submit that non-essential subject matter fiom a non^paiem 
publication may be incorporated by reference in a patem application- Specifically, the M.P.E.P. 
provides that 



/«Mm^i/lirt/s«A/ec/ mam may be incorporated by reference to (1) patents or 
^phcatjons published by the Umted States or foreign countries or regioS^ 
patent offices, Q.) pnor filed, commonly owned U.S. applications or (3) non- 
patent pHblicatiom however, hyperlinks and/or other foims of browser 
executable code cannot be incoiporaied by reference. Nonessential subject matter 
.s subject mam referred to for purposes of indicating the backgrotmd 
mvenuon or Ulustraang the state of the art. M.P.E.P. (8* Edition) §608.0l(p) 
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The Trump et al and Lee et al references appearing at page 1 1 . lines 27-29 of the 
specificationandtheSonhanuner«a/.,Gribskov.ra/..Gribskov..«/^^ Krogb ondStuItz 
et al references appearing at page 10, lines 19-24 of the specification, and specifically objected 
to by the Examiner, disclose nonessential subject matter O'..., subject matter referred to for the 
purpose of indicating the background of the invention or iUustmting the state of the an). TTius, 
pursuant to M.P.E.P. §608.0l(p) these non-patent publications may be incorporated by reference 
into Applicants' specification. 

Accordingly. Apphcanis respectfully request that the Examiner reconsider and witbdra^^ 
the foregoing objection. 



Omms 1-2, 4-S, S-J2, 29-39, and 40-41 Are Supported By a WeU Established Utility 
The Examiner has rejected claims 1-2, 4-5. 8-12, 29-39. and 40-41 under 35 U.S.C. § 101 
because, according to the Examiner, "the claimed invention is not supponed by either a specific 
and substantial utility or a well established utUity." In panicular, the Examiner is of the opimon 



that 



[ajU function of the encoded proteins is by inference; no information is provided 
that die instant genes & constructs do indeed regulate apopiosis under any 
condmons. A starting material that can only be used to produce a final product 
does not have a substantial asserted utility in those instances where the final 
product IS not supported by a specific and substantial utiUty. Jn this case none of 
the protems that are to be produced as final products resulting from processes 
mvolvmg *e claimed cDNA have asserted or identified specific and substantial 
utihues. The research contemplated by Applicants to characterize potential 
protem products. especiaUy their biological activities, does not constitute a 
specific and substantial utility. Identifying and studying the properties of the 
protein itself or the mechanisms in which the protein is involved does not define a 
rea^ world" context of use. Neither the specification as filed nor any an of record 
discloses or suggests any property or activity for the cDNA compounds such that 
another non-assened utility would be well established for the compounds 
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The Examiner further argues thai "[n]o specific properties of the claimed protein ^ 
discussed, nor are there any specific diseases discussed which can be treated by administratxon of 
the protein. " 

Applicants respecifolly traverse the foregoing rejection for the following reasons. 
Applicants respectfully submit that a specific and substantial utiUty has clearly been set forth in 
the instant specification that would have been credible to one of sldU in the an at the time of 
invention. Contrary to the Examiner's assertions, specific propenies of the NIP polypeptide are 
discussed and specific diseases which may be treated by the administration of the NIP molecules 
are disclosed in the instant specification. Specifically, the presem specification leaches that the 
NIP molecules of the presem invention play a rok in apoptosi. mid that, therefore, these 
molecules provide novel diagnostic targets and therapeutic agents for disorders chm^ctenzed by 
deregulated programmed ceU death such as Alzheimei^ disease, dementias related to Alzheimer's 
disease (such as Pick's disease), ParJdnson's and other Lewy diffuse body diseases, multiple 
sclerosis, amyotrophic lateral sclerosis, progressive supranuclear palsy, epilepsy, Jakob- 
Creutzfieldt disease, or AIDS related dementias, ischemic injury, e.g.. myocardial infarction, 
stroke, orreperfiision injury; or profilerative disorders, e.g., cancer (see page 12, lines 1-5 of the 
specification). It is evident, based on Applicants' disclosure of the properties of the N1P2 
molecules of the presem invention and the knowledge of one skill in the an, that a specific, 
substantial, and credible utility was immediately apparem for the presem invention: the use of the 
clamed invention to modulate apoptosis. 
The Examiner also argues that 

[bjecause the an is cognizant that stnicmral similarities in cloned genes or their 
encoded protems do not a priori indicate fimctional similarities (see, e.g Doerks 
et ai.. Smith et al., Brenner et al., and Bork, ei al.), fiirther doubt is cast ur^n the ' 
utility and fimction of these disclosed sequences. Special attention is given to 
Brenner, (page 132, column 2. lines 28-33) in that sequence homology does not 
necessanly equate with fimction. 
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AppJicams respectfully submit that while examples exist of polypeptide famiUes wherein 
individual members have distinct, even opposite, biological activities, growing databases and 
improved search techniques, particularly the iterated PSI-BLAST tool, has yielded substantial 
improvement in secondary structure prediction accuracy. According to Rosi, a copy of which is 
subrained herewith as Appendix B, "[s]econdary strucmre predictions are increasingly becoming 
the work horse for numerous methods aimed at predicting protein strucmre and function." 
Burkhard Rost, Revie\y: Protein Secondary Structure prediction Continues to Rise (2001) J. 
Structural Biology 134: 204-218. 

Moreover, as the Hxaminer is aware, the applicant does not have to provide evidence 
sufficient to establish that an assened utUiiy is irue "beyond reasonable doubt." In re Irons, 340 
F.2d 974, 978, 144 USPQ 351, 354 (CCPA 1965). "Instead, evidence will be sufficient, if 
considered as a whole, it leads a person of ordinary skill in the an to conclude that the assened 
utility is more likely than not true." M.P.E.P, §2 164.07. Based on the ample teachings in 
Applicants' specification regarding the role and importance of NIP molecules in apoptosis. 
Applicants respectMly submit that a person of ordinary skill in the an would conclude that 
Applicants' asserted utility is more likely than not true, which is all that is required under 35 
U.S.C. §101. 

As mdicaied by Rost {supra) "[sjiate-of-the-art methods now reach sustained levels of 
76% [function] prediction accuracy." Apphcants have uiiUzed these state-of-the-an methods to 
assess protein function and have demonstrated that the assened utility is "more likely than not 
tme." 

hi view of the foregoing, it is evident that Applicants' invention has a specific, 
substantial, and credible utility that would have been readUy apparent to one of skill in the art. 
Accorduagly, Applicants respectfiUly request that the Examiner reconsider and withdraw the 
foregoing section 101 rejection of claims 1-2. 4-5, 8-12, 29-39, and 40-41. 
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One Skilled in the Art WouklKnow How to Use the Invention 
of Claims 1-2, 4-S, 8-12, 29-39, and 40-41 
The Examiner had rejected claims 1-2. 4-5. 8-12, 29-39. and 40-41 under 35 U.S.C. §n2, 
first paragraph because, according to the Examiner, "since the claimed invention is not supported 
by either a specific and substantial utility or a well esiabUsbed utility for the reasons set fonh 
above, one skilled m the an clearly would not know how to use the claimed inventions- 
Applicants respectfully traverse the foregoing rejection because, as indicated above, ihe 
claimed invention has a well established utility and, thus, one of skill in the an would know how 
to use the claimed invention. Moreover, Applicants' specification discloses ampk guidance as to 
how erne of skill in the an would use Uie claimed invention (see, for example, the screening 
assays, the diagnostic assays, the prognostic assays, and the methods of treatment, e.g., 
therapeutic and prophylactic, taught by Applicants at page 47. line 28. through page 71, line 29 
of the specification). 

In view of the foregoing, Applicants respecriully request that the Examiner reconsider and 
withdraw the foregoing section 112, first paragraph rejection. 
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Conclusion 

On the basis of the foregoing amendments and remarks. Applicants respectfully submit 
that the pending claims are in condition for allowance. If a telephone conversation with 
Applicants' Attorney would expedite prosecution of the above^dentified application, the 
Examiner is urged to call the undersigned at (61 7) 227-7400. 



LAHIVE & COCKFIELD. LLP 
28 State Street 
Boston, MA 02109 
Tel. (617) 227-7400 



Respectfully submitted, 



Maria Laccotripe Zacbarakis, Ph/D. 

Attorney for Applicants 

Limited Recognition Under 37 C.F.R. § 10.9(b) 



Dated: Aueusi 23. 200? 
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Page 10, lines 3-10: 

In another embodiment, a NIP2b. NIP2cL, and NIP2cS of the present invention is 
id«.ufied based on the p:.sence of a "calci™.-butdmg domain" in the protein or corresponding 
nucleic actd molecule. As used herein, the term "calcium-binding doma«." includes a pLtein 
domam havmg an ammo acid sequence of about 1 10 amino acids which has the capacity to bind 

60 T J^n '""^^ ^"^'"'^^ ' P^"^^"^ '^^^-^ - 

60. 70 SO, 90 or 100 amino acid residues in length and which has the capacity to bind calciun, 

The calcum-binding domain HMM has been assigned the PFaM Accession MILPAT0063 

^ : //gcnoma.^ u. tl . odu/^fam/^q ^ r^Vc^at^a : Gr .h u ul) (Bate|Mn.A..etMi2Q^ NAR 2X: 

Page 10, lines 11-28: 

To ideniiiy the presence of a calcium-binding domain in a NIP2b. NIP2cL or NlP2cS 
protem, and make the determination that a protein of interest has a particular pro&e, the amino 
acxd sequence of the protein is searched against a database of HMMs (e.g., the Pfam database 
release 2.1) usmg the default parameters feap ^.. ..n^-- r-" i i i, /Snft-,wnnn...7 I >D.l ..m,l.i 
rP.teman,A.. et. ,(7000) N.Po.-o,^. For example^^elmmsf ^J^^^^ 
available as pan of the HMMER package of search p«>grams, is a famUy specific default 
program for MILPAT0063 and a score of 1 5 is the defeult threshold score for determining a hit 
Altemanvely, die threshold score for determining a hit can be lowered (e.g.. to 8 bits) A 
descnption of the Pfam database can be found m Sonhammer al (1997) Proseiris 28(3)405 
420 and a detailed description of HMMs can be found, for example, in Gribskov al (1990) 
MerhEy^mol 183:146-159; Gribskov ..«/.(! 987) Proc. ^«r/. ^ca^. 5c/. C/^ 84-4355-4358- 
Krogh (1994) 7 Mo/. 235: 1501-1531; and Stultz « ./.(1993) 
t^Tri """'^ i«-^or4ted herein by reference. A search was perfonned against the 
HMM database resulting in the identification of a calcium-binding domain in the amino acid 

™ MoT'^ ^'^"^ ^'^"^ '^^'^"^^ °f ^ ^^-^ NIP2CS 

(S£Q ID N0:8) at about residues 59-96 of SEQ ID NO:8. The results of the searches are set 
torth in Figures 8 and 9, respectively. 



Page 1 0, line 33 through page 1 1, line 1 1 : 
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In another embodiment, a NIP2b, NIP2cL, and NIP2cS of the presem invention is 
identified based on the presence of a "4 Tiansraembiane segment integral membrane protein 
domain" in the protein or corresponding nucleic acid molecule. As used herein, the lenn "4 
transmembrane segment integral membrane protein domain" includes a protein domain having an 
amino acid sequence of about 50 amino acid residues and having a bit score for the aligwnem of 
the sequence to the "4 transmembrane segment integral membrane protein domain" (HMM) of at 
least 1 or greater. Preferably the term "4 ttansmerabrane segment integral membrane protein 
domain" mcludes a protein domain having an amino acid sequence of about 60, 70. 80, or 90 
amino acids and having a bit score for the aUgnment of the sequeiice to the "4 transmembrane 
segment integral membrane protein domain" (HMM) of at least 2, preferably 3-10, more 
preferably 10-30, more preferably 30-50. even more preferably 50-75, 75-100, 100-200 or 
greater. The "4 n-ansmembrane segment integral membrane protein domain" HMM has been 
assigned the PFaM Accession PF00335 (http://gonomQ.>' . ^nl.oduOTom/W\ ^ ^'S S ^dataa : Gr.hmtl) 
(Bateman, A., et al (2000) NaR ?X- 763-066}. A search was performed against the HMM 
database, as described herein, resulting in the identification of a "4 transmembrane segment 
integral membrane protein domain" in the amino acid sequence of NIP2b (SEQ ID NO:2) at 
about residues 253 to 293. The results of the search are set forth in Figure 7. 

Page 28, lines 20-33: 

The comparison of sequences and determination of percent identity between two 
sequences can be accomphshed using a mathematical algorithm. In a preferred embodiment, the 
percent identity between two amino acid sequences is determined using the Needleman and 
Wunsch U Mol Biol. (48):444-453 (1970)) algorithm which has been incorporated into the GAP 
program in the GCG software package (ovQilablo at http:/A\'>w.cog.oom ) f available from 
AccehTs, Inc„ San Diego, CA) , using either a Blossom 62 matrix or a PAM250 matrix, and a 
gap weight of 16, 14, 12, 10. 8. 6, or 4 and a length weight of 1. 2. 3, 4, 5, or 6. hi yet another 
preferred embodiment, the percent idemiiy between two nucleotide sequences is determined 
using the GAP program in the GCG software package (ovailoblo at 

http://w , \T^ v .goe.cQm)(available from Accelrvs. Inc.. SanPie^ n. Ta ) using a NWSgapdna.CMP 
matrix and a gap weight of 40, 50. 60, 70, or 80 and a length weight of l, 2, 3, 4, 5, or 6. hi 
another embodiment, the percent identity between two amino acid or nucleotide sequences is 
determined using the algorithm of E. Meyers and W. MUler (CABIOS, 4:11-17 (1989)) which 
has been incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue 
table, a gap length penalty of 1 2 and a gap penalty of 4. 



Page 28 line 3 through page 29, line 8: 
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Hie nucleic acid and protein sequences of the present invention can fiinher be used as a 
"query sequence" to perform a search against public databases to, for example, identify other 
family members or related sequences. Such searches can be performed using the NBI-AST and 
XBLAST programs (version 2.0) of Alischul. et al. (1990) J, Mol Biol. 215:403^10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, wordlcngth = 12 
to obtain nucleotide sequences homologous to NlP2b, NIP2cL, and NlP2cS nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the XBLAST 
program, score = 50. wordlengtb = 3 to obtain amino acid sequences homologous to NlP2b, 
NIP2cL, and NIP2cS protein molecules of the invention. To obtain gapped aUgnments for 
comparison purposes. Gapped BLAST can be utilized as described in Alischul et al., (1997) 
Nucleic Adds Re,. 25(l7):3389-3402. When utiUzing BLAST and Gapped BLAST programs, 
die default parameters of the respective programs (e.g., XBLaST and NBLAST) can be used. 
SOO hlip://w^iv.ncbi.nlm.iiih.H U V . r AltSChuL S.F 5,1 ( 1 o gPU. Mnl Rinl. 2 1 5:40,3-4 1 n- 
Altschul, S.F.. et al. (\ 99 7) Nucleic Arids Res. 25-3^RQ.-^4n9) 
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m bhQ ID N0:1 or a complement thereof. 

2. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypepude comprising the amino acid sequence set forth in SEQ ID NO 2 or a 
complement thereof. ' ' 

4. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occu^iag allelic vanant of a polypeptide comprising the ammo acid 
sequence set forth in SEQ ID NO: 2, wherein the nucleic acid molecule bybridiaes to a nucleic 
acid molecule consisting of SEQ ID NO:l or 3 in 6X SSC at 45° C. followed by one or more 
washes in 0.2XSSC. 0.1% SDS at 50-65-C. 



5. An isolated nucleic acid molecule comprising a nucleotide sequence which is 
least 59/fl identical to the nucleotide sequence of SEQ ID NO:l, 3, 4, 6, 7, or 9, 



complement thereof. 



at 

or a 



8. An isolated nucleic acid molecule comprising the nucleic acid molecule of anv 
one of Claims 1 , 2, 5. 27, 28, 29, 30. 3 1 . 32, 33, 34, 35, 36, 37, 38, 40. or 41 operatively linked 
to a nuc eotide sequence encoding a heterologous polypeptide, wherem said isolated nucleic 
acid molecule encodes a fiision polypeptide. 

9. A vector comprising the nucleic acid molecule of any one of claims 1 2 5 27 
28, 29. 30, 31, 32. 33. 34. 35. 36, 37. 38. 40, or 41, 



1 0. The vector of claim 9, which is an expression 



vector. 



11. A recombinant hon cell compjisaig the nucleic acid molecule ofany one of 
ctans 1, 2. 5, 27.28, 29. 30. 31, 32. 33. 34, 35. 36, 37. 38, 40, or41 operanvely linked ,o a 
recombinant regulatory sequence. 

12. A method of producing a polypeptide comprising culturing the host cell of claim 
1 1 under suitable conditions to, thereby, produce the polypeptide. 
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27. An isol^d nwleic acid molecule comprising ihe nucleotide sequence se; forth 
in SEQ ID N0:3 or a complement thereof. 

28. An isolated nucleic acid molecule comprismg the nucleotide sequence sex forth 
in SEQ ID N0:4 or a complement thereof, 

29. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ ID N0:6 or a complement thereof. 

30. An isolated nucleic acid molecule comprising the nucleotide sequence set fonh 
in SEQ ID NO;? or a complement thereof. 

31. An isolated nucleic acid molecule comprising the nucleotide sequence set forth 
in SEQ ID N0;9 or a complement thereof 

32. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 5, or a 
complement thereof 

33 . An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 8, or a 
complement thereof 



34. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO:5, wherein the nucleic acid molecule hybridizes to a nucleic 
acid molecule consisting of SEQ ID NO:4 or 6 in 6X SSC at 45° C, followed by one or more 
washes in 0.2X SSC, 0. 1 % SDS at 50-65^ 



35, An ispiated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide comprising the amino acid 
sequence set forth in SEQ ID N0;8, wherein the nucleic acid molecule hybridizes to a nucleic 
acid molecule consisting of SEQ ID NO:7 or 9 m 6X SSC at 45^ C, followed by one or more 
washes in 0.2X SSC, 0,1% SDS at 50-65^ C. 
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BEF^WE Tm OmCE OF ENROLLMENT AND DISCIPt fvit 
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of r^or4 in the applications is a i^gister^^^l^fl."^'^ 
whicheverofihefoUowingevcnisfim^c^tS^^ 

LaccotripeZachai^is ce^^ toSSy^^Tll^^^.^^^^ (OMariaC 



Expires: Aagust 5, 2003 



ttiyLMDatz 



3anyLK46ate 
Director of Enrollment and Discipline 



